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mz*mmmvmz$t$im<?>mfr tix a 

mftumfrhffiimiiKmtztt Lx&i>m wastes 
k-t&m®. 

imsm ] mimmmizm&mmmmtfi 

X 1 0' 13 ~1 X 1 0- u mo l/cm 3 ^ 1 ). 

MffiftUcoaizm&i^&%®.m®f!ib mrn^m 
mizm&miZMmm&tvmw 1 x 1 0 14 - 

9. 9X1 0-"mo l/cm't*4;fc, fcflfafc-f 
4IB^lfciStttf»te*ffi. 

[is*JB3] iiria#*fcfeJt*iMi3ii^H*^Jt*ffl 
mn^mmmm^mfr^mimnfficomzfrtt 
xm-ix^izt. zmti-zmmix^tzm 

imxm ] mzmmmizm&mmm^mfa 

<n¥t&ffi&>¥*b&tf 2 o"~ 5 0 0 m* /g x-h 0 . 

k.^mti-h mim 3 niBf^itii. 
[it*3S5 ] %xmz^i-i¥mtm®k m*m& 
nmvmigxMi.izMmLxm.ztifzmmmk % 
G-tzmmk. imkZGixto*). wM^mfowm 
kmznmk mmzft txmwM^titzmmm 

m±f®WMXfoiX. 

m&emtm $m 1 ~4 ^rniMzimcoym&x-h 
&zk twmk-th&mmBwmnm. 

[00 0 1] 

z\ti£ffiz.tzmm®$bkmnmzmi-z> . 

[0002] 

•t&m&m* o.k k uzxmnmomtzmmmtb 
t>tix^&. %n±m , m.<r)*x'i>. &mrnBm±v&m 
mumm-thmwrnxh &zk. imm^yr^ 
yu-txx-wmx* h z. kmt^commwmmti 

[0003] ^W£»M!SiM®fti3VvCt;h 

wmi,ziz%izti&w8&m<QWRGmtf>\^z k& 



6. m^mM<?)m%m®v>mj. i mfammiz}jiii 

X b m^#^mzte^X-t-Mz<RW.Ztv?lzW& 

ixitw tm^mjscomniz^-ix^^'o 

[ooo4] totztb, mrnmwmmmcommz 
mix. m&izmimmimim±^. mm 

£$$$77 (%) {*, TIEsS ( 1 ) *fc, 
TIE^ ( 1 ) P 0 {iAft3fe5SS(mWcm-2). V oc 
iiBBSWEtV), l. c tt^*8K«S(mAcm-']. 
F.F.teftHH-? (FillFactor) fcjjrf. 
77=1 00 X (V 0C X I, C XF.F.) /P 0 - ( 1 ) 

[0005] ±u<omtk ixa. Mia. nmw- 1 0 

- 2 5 5 8 6 3#&$Bfcti> T^SS^M*.!* 8 0 n m 
J F^SS3& t Witf2 0 0-5 0 0 nmXh liz^^m 

tmi-mmmki-zm (Mfi) fcsirt* 

[0006] 4#BH2 000-10622 2^&fg 
[0007] 

mmmmixok-tmm] l*>lw«^ *hbb 

*4>I4, ±IB*>WIIFP 10-25586 3^^$8^3t« 

a*«^fc€*«affi*»«ftaii^fiH2 ooo-io 
622 2%miz§m<Qmmmttzmmmm 
mm^rtixh^xh. m,mmm-t^mmm 
\,z&\^fttc\Mft<»wmmn§t>tixi5t>-?. m 
mk ix-t-ft%x*!^-mmmm& z t #x-% -r 

[0008] -ftfihh, iJBW~o<^f8fciB«<0fe* 

izitKxmmmft &m?&m%\t% <%*)K<r> 
ftmwtmrnt&tf. *>< txntLftrnmrnmix^t 

[ o o o 9 ] #(2. ±ia<7)zo^^f8tcfaacofestis 

m-tfmxznx^&k. *mftm&tzt5^ximzti 
-rizm&ixLioxswtnm&wxzK**). znta 
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mmmm^xm.m^m-ixitw m-^t 
^^-mmmmrix it a t ^ isiet bp 
a. 

I o o i o ] miz. j^zotf^fciafcbftSBtts 
mmn.m&^i'tifc&^x i>¥mtm®$>m&i$tL 

%Zitimzimmmztx'+Mzif&%zii:izbtf 
mmxh*). ttmmtfrfr^x^ti. miz. ymwm 
mwzB&izti?>fflii<7)±%%tf'hz^tzit>. mm<r>% 
mwz&^xmmm®m<v£^mtezn%ozttf 
mmx'b*). mmmmmmzm^<mmtt m 
mmm) < & itmmmmtf&Tix it 

■ [-o o i n utm&mmmyzffimmtt. %m 
®mfctz>*mm&izh^x, zm^mtim^n 
mLZ+Mzmkx-zx^frit:. *t*%mn*m 

m«7)x\ mhrnmnmLZ+Mzmix-zzmtt, 
[ooi2] *mui* ±mwttim?>irtim&£& 
mmm&zmth zb* mt-th . 

[00 13] 

mmti&mfrbMwmfrftix&h&^imizmw 
zti&mktrira&zitizbs m//x\t. miz 
mi Mimtmftco&MMmzmwmmizwc *> ^vms 
mi/zmmti&mfrbwmmztf ixm m^mtz 
timztizmzfrtfxm^it&ztizi; g , 

X'ZhZb £ jltf} l , *56^Hfcri03* L?»i . 

[ooi4] -r^^*>, mm*, wen****** 
wmt. m&m±£m&ixma.ztvt:fflm& 

bi%?l%mx°br>X, ¥*tt«ffi#fe*££tr« 
awfl^flhSStitiiiO, »*«ft<o#ft«;H»ft;ft¥ 

** LT ft i 3v ^MBfcEBS itSftJWU^JBtcjWtTjS 

^ur^sct. Hast--*-******!***. 

[0015] *3&BjJtf)3t««iJi, 



*jtWfc*TOft»6*ff 3 £ fc 5 . 

%)m£<i&mtc\btfX'Zz>. -tKb-h. m^cotm 
ims<fizimtzz.btf?$ibbi>iz. wtwmm 
MtTwmmi.zh^xmTtf i 3 - (mmziz \ t )b 
mi i - z&fcthm&nm. (mumms.) «o 
m&i&mzitizbtfx'*z. ztuzz*)^ mitz% 
w®mmzm z t s . 

[0 016] we, r^fcutti 

aBJ«Sfcftfcifiv^fflfffcEB$n6 
ftrta5^>«*»fei8B«SfcW LTfti^v 
ii4ft^»<0*fc3Wt"C«^l,TV^ j -JB 
ftrt«W«<0feft«»««AHI!«fcfiHW-6 
ft^<o«<ofe*JR»**.k 0 ift»»tc/hS < 

^J^* J ftrta5<7)l*^ft^c7)*^*^tTfilB&W^^ 

[0017] mm. ftwaw>«3&»4.ft*H»<oite*»it 

K flUtf* ftrt^lfcft^*>Jii:<9HHcB 

%timimb$>vmx'b^xi>£\\ it, ftrtsu^ 
ioiit;ffia-ri»«c7)^?RifWS* i ft(*igi5oicoji!i^ 

«*J:<JIMfS*4«jSi*»fe, ftP"3»^)«*»4>ft^MW<o 

(5. ftrtaj^ikft^a^JikwiafciM^ii&ftod 
fe, -Mcr>m y )£omm±cr>&m<&m®mt>mm£b 
zwmwti^. 

[o o 1 8 ] ttz. *%w<v!mmzt3^xits ftrtgp 
<omzm&&M®.m®%tfi xio- i3 -ixio-" 

mo l/cm 3 tiil ftrtStOftfCfcttSfi* 
Xl0- 14 ~9. 9xl0- |2 mol/cm3tM: 

b, tftttiw ztuzxn, ¥w#w&wzmz>% 

[0019] zzx\ mmmi l zm^mm.mm& 
*«ixio- i3 moi/cm3*itwt, nmfiom 
m&m^m-t i&*titfhi . ftracDic 

1 x 1 0-"mo l/cm 3 £jS;t 

«usfe«ftjwSiH- mttitfbh. tti. mpi^m 
izm&&m®.%®&bMft&cr>mzm&&mmm® 



J> 



.I<9M#9. 9xi0-' ! mol/cm^i 

C0020] ^lt. mtnmnmifrb. wmn 

*lcfctt*ft*«***tt2 x 1 0-i 3 -5 x 1 0- 12 m 
o \ / cmSX'&hZbifiS.VmKs 4X10" 13 - 
2X1 0" 12 mo \/citi*XhtZbifim&tL\\ 

m&-&fm,m®g.k<omi5x i o- i *-4. 9x1 

0"' ! mo \/cm3X'b&Zbtf£mtl<. lxi 
0" 13 ~1. 9X 1 0-' 2 mo l/cm^'&Sii:*^ 

[0021] we, *»ww3t«aK*jv%rtt, #ik 

m®mzmt$(Dmfrt>m%<?>mzfriixm-Zit$> 

ftdbb^z, ¥mwmmfte>mm , mfrL>m^mz 
h^xmmfanmz^mmizmrt-hz.btfx'* 

[0 0 22] ZZ\X\ *JtWKJS^T, r #iltfctf§ 

m>mzMtxm'jrix\^ 1 vmbte. mv&n&mk 
m%&mm®m<7)m$bnmz. -mz&wt&m 
mmmm^ftmmmwmmmmzQ. 

9 i>mmmz>bz<%-?xi5 0 . mmm^^b ix 

mmfr^mumizfrttxmmizmp 

[0023] ztvmsizt, mm. mnmmt^wt 
mmtzfrvxMiiwmftvmwmwfymm 
mzm-Lx^hw&x:t>'>xi>£\,\ mt\$. 
%.nucr)mb w&mnm b<omzwM $ tit m<r> 0 *> „ . 

coimm^^mmmmm^zm^m^m 
xt>x\\ fc**u mtmmzmhm&®Kfcz 
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[oo24] zv>ma. mmmzmmit 
m*mm)mwmco¥£imtf2 0-500 m*/g? 

mwsii b mmomizti ^ 1 mwm&<?>&Mm 
wwvmbnmt 3-4 8 0 m v g •?» * £ t 

0 »*t W±S €S £ b ifiX*% h . 
[002 5] ££T\ fikP«jSP^fc*iftl.K-f(i!to¥#«t 
cOJt^MSW%il* J 2 0m 2 /g*)l-r'fcl>t, «fi 

mtzmmitm*mft<?)mMmn¥&imtf5 0 0 

m<4 80mVg fcjg*. s b > «s+^«afe*i 

[ 0 0 2 6 ] * it , mb mbmtifrt* . 
«^(t^^bft¥#^Jt^K»^¥%fim 0-2 

50mVgt*|)§^WU^ML< 2 0-1 0 0m 2 
/ g T' J) £ i b #Hfc ff* * , ftfl-g&tf)Jl£fc 

(t 6 I^4^0tt$ii« W&fil: OUtt 5-24 
Omt/gX-b&ZbtfXVmK 1 0-9 0m 2 /g 

[ 0 0 2 7 ] *^<7)^€ffiCt5V^ , 

xoizmm-rtimb ixu, &mizm&®im*m 

oizmmizbnmiz, zmw&mtvmLxim 

(omzfrftx** < Lx^<umb . mzb^mjus. 

3&$ffitei-£oizmmzirmbm&. 
[0028] 4fc, aKeB^^rfi^mwwi 

wmbtttzmmb. tmb&nxts*)**m 
mm b tt®btfm%t'ftixttimi&ii ht&mm 
mtmmmxh ~> x , ^usi^fr^ L^*^^3fc« 

[0029] 
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^xmrnrnw-ti. aT^mmxit, n-ttz 

10 o 3 o ] 01 ii, *m<wtemcoim%-'mim 
tz®& i o ommm&mmmx'bh . set:,, h 

3{4, Hlfc^Lfc3^*ffli.fcfi«««abk»«» 
[ 0 0 3 1 ] 01 tSrfJMttl 0(4, ±b IX. 

ftfflF 2±fcl^l,TEittS*i*:Sffll«ffil t*^«m 
3*rO^. ifc, 03£^fefPt$®±|S§1t?ft2O 
(4. ±kLT, Hlt*bfc3l£irail Ok, *T«iCE 
k, A**— 9--S£49ft«ffil 0k*TffiCEk<0iafc 

wmf 2 2 iztowxwmv tm&Lx^h . 

[0032] ;ofe3R«affl*BW62 014, ao«s 

i*aatT i Ni*«ft2fcjHits<i43tLi ofcj:-? 
¥&#;m«i 2Hzt5^xmi mvm , sms i tz 

[0033] 3§0J« 1 <OfcjfffcH#fc:IR}£$*lS i> *>T 

ssrttffl-c* £> . mm. m iRim3<v8sm i 
{4, #7xmmcoMwmi4cD¥mfonm2<7)mi l z% 

matt*. zcommmmtLxte. 

Z nO : A 1 3- btf5ZJ9ifiWfi»1ll. ttz. X y 

s^#, xbyj 7tt,%t'j6tfmvz mmz Ltz± 
w 

[0034] MWmi4 k L*C(4, «|fc/'C*A4WCfflV? 

**l #7AWfcmmzm%izmi>i-%b' Lxitnmb 

, ft£iS3fit i> i> coxhtummw? *xtc < x 
i4<, m?jz*v?m. mtrjx+vtm. m 
mmm&ftKb'X'i**^. 
[oo35]0i &tm2iZ7nt£ o tz, *mtm®2 
(4, M{tm®m?ximzti&&iLmfre>%z>3 
mm^m&ztix^z. f%b*>. *mmM2 
t4, mmmi iz&m^GLmztmztihmmm 

2 1k, mMM 1 fc*f LTfttavvffi{tfc:EiB$ii& 
iW«<0* 2 2k, 2 1 k g^hgPcT)! 22k 



<^fcEHSft*rtSW2 3fcj&»&«lj£S*i'CV*4. 
[003 6] -eLT, 3o^Jf^**i'?-?i£fc{tl>fefit 
«»***JtlW-* k , #*rk <Dfef?|igfci?g£J4&i*l 

a^s 2 1 ft>6i&i#<?>A 2 2 \,ztmxw& 1X^1. 
&mmmm±.ffm$>tix^?>. 

[003 7] ZZX\ 3^m<?)*tl?tlcr>ffimtf±1Z 

nmmmmv&mzuixB&ztix^zmia. m 
mm 2 1 {zmhrnmrnrnmrnt i < (4 1 x 1 

0-' ! -lxl 0-"mo l/cm3b%?>£dlzmmZ 

tixm. &m<z>m2 iizm&&mw%®mbm\- 
mm22\zmh&mM®w.b<r>mm* u<ai 

X10-"-9. 9XlO-' ! mol/cm3t«J:5 

[0038] #«rk &%w&®m:±.ii<rim-miz 
-ft o nzfrnttumnn-^b L-m, &mzmm 

[ 0 0 3 9 ] Z ZX\ 3^<7)m<n%iX*'K<7)&mWi® 

%mm<r>®m*®wn&mmco¥%)mmiz%. 
otjassfi/c^**^ «rt«B<oJB2ifc*jtt4iwb 

tj¥^tt^Jt^M^¥%ffi(4*f ife t< (4 20-500 
mVgk^rftidfcilHfSn'CtJ'J, mft%com2l 

^mim^mm^imm^mbmmm 

m L < it 3 ~4 8 0 mV g k =5:1. 4 3 fcP!ff$*VC 
[ 0 0 4 0 ] -e LT , 45-«KtJ»t41Mk«Hl i #««iOlfca 

zx\ mmmh®m*mwm-mmmm 
miw&. mzbcrmim^mmtT^WLm 
mmcom 2 1 ^mmom 2 2 tz frvxtmziti 

Zblz£<OM®tl£olz-r&. 
[004 1] -?-LT, £<0*&££(4, m\-^m2 2iZ 

mmimtmtmTP 3<wm.mz5 0-5 0 0 

nm-C'AS^k^K, 7 0-4 0 0 n mX'ti&Z 
btf£<0M£l^\ ttz, fkJ*SU^)JB2 2fc:*ift*lHfc 

w^frfi^p 3f> i F^iagfc«ki*jaw)*2 1 Ktjfts 
iwisii^itttt^p i <7i^mmb<nmt2 0-3 0 0 

nmX'bl ZbmtK. 2 5-2 5 0nmtMC 
k*<4 0»^Lv\ 

[0042] ©^OJltfcttSig^^fls^cT)^ 
m&tf 5 0 n mjfeSfC** k , tMmimZti* h 

^wjizm^mx^tinm&m&^mtimti 

spfflStf 5 0 0 n m ^ jfii S k , 

iimim*mm?cr>¥W2bm\*iM<?)mizm& 
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xti mmMtfmrh tzmm&fmfth t 

[0043] zix. 02(i, *mtmmcomm 
f&tmm^mim? ( p imp 3 ) vmrnvm 

[0044] ar. zcom&iz^xmntz. m2\,z 
^*mmm2m.<mcr>m2 ±t ix. 
mi^'b^mitm-mm.^ i bzcownm^mfa 
m-p icomwmmwzM&&mp 2tfrt>ffifo% 

tlX^Z. &tz. ft®S2 3RTSM!7\-&nm2 2l£, ± 

t ix . mmmm.^ p 1 1 , zcomm^mmi 

b . z\tit>wum*mtm?p i mmm^mMt? 
p 3<o mmizmmztifzmmmp 2 b t^m^nx 

[0 04 5] Cit. P 1 cW=>SS 

L<(i5- 1 0 0 nm b X o izmmtlX^ 

z.ttz. mmymmttf p 3 n^mtmwt 1 < 

ii 1 0 0 n m J; 0 i>*# < & S J: o &HHf SftT . 
>?- UT , ft5MW5»2 2 fcfc ttSK^^fcfttfrf P-l 

wm- p i b WLwrnm.? P3b <n^mznt * m 
m*mmtf-p 3<m^\^x o t** <%i x $ e 

[0046] **xsai. #«rt^b^#*&^ 

T^SffliftrtSW* 2 1 feJPMVaJI 2 2 taWK 

^^«asf*ftttart»ioTi 2 i a»4>fi#sw>*2 2t 

mnmzttztix^K 

[0047] issmmmm^p 1 aiflrwtHMNi 

TJi. 0"J*.(i\ Ti0 2 , ZnO, Sn0 2 , Nb 2 0 6> 
ln 2 0 3) W0 3> Zr0 2 , La 2 0 3 . Ta 2 0 6 , Sr 
Ti0 3 , BaTi0 3 f?:fflUS:tmS. 

[0048] oz, *mttmm2<7)m-<v*mftm5R 
vf&r.<&m#m eiz^^imm^mp i&ni/zm 
feztihi><r>T'te%<, ^wt®mxvy£K\tm 
mmmum^mxhmiw zommmp 
2 b ixa. &mm*iiw&mzm^& £ t vx-z 

mcommtb, ^y, /h^a, **$>7a. 



2' -h'e'Jx>-4. 4' -S^jWWf^U-M )V 
x-^A (II)) ffc^f ^feSi: LX 

[0049] tti. *m#%J&2COmMt, 3-50/z 
TnX-b&Zbtffi&K, 5-^3 OvmX"b& Z\btf£ 
0*F*t<. 6~18/im-C»6Ci;3WSfc:|f4U\ 

< % *)ft*imiz®.w.x'% % < < & 

4. -3u ^*Mtffi<OJ9»^5 0/<m^j@i|.i:, « 

*mftwm?&xz%itzm&&izm- 

[005 0] ifc, #fffiCEtt, 1t(CRBJgSfl4t>tf5T 

(f. mm<omn®i b®tffifctG~f$>t>cox'frnx 
i>x<. mmmm 1 i: m^mmma 3 ±tz p t «^ 

1 ^BH 3 fc a&*iWMt*S-frfc t ^T'^> o t 

[0051] mz. nMMEwm&itftmmztitmft 

7caSr^-r'V^{f«f{cRSS$ii^v^\ I -/ 1 3-* 

m<?>7y*-?; AJ&fc I, V^i3 -7^ U A H »7^& 
a^Ufc<><0*^fflV^ii:3&fr#6. ^ftU. Br 

-/b r 3 -^. dfyy/'W h'odfyy^t'coi^h' y 

yt-x*- h % b'ov&mmzT^mmu us* 
x/ztitwrn-sm) mfritzhcDhmmx'Zz. 
[ 0 0 5 2 3 x^-- 9-- s nmmtin&mzmM 

[0053] HUC^L^*««1 OXt^03fc 

«ufcfe3R«a^*»«*2 onrntmo-miz^ 
xmttz. 

[0054] mm& 1 zmmtmsu. m 
xmmnmsLA uzmzmKt: y^m k-t s n o 2 
m(r>mmmmm3 zzru-a- h-rtwwkimm 

[0055] l waw»tBR3±tc4« 

(WM2<0#JBISr»iS-t4*SSi:tTtt. OT 
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Wf-P 1 *#tt§-£fc*l*jaw>02 1 t-mm&ii.Vxr) 

immtxmmm. f&mmmmxtx\>\ 
mz, mmzmmmi(omm!m3±izmii. 

[ o o 5 6] zlx. «a*ufc«, m,*. T^mmx 
^mmm^xum. m.tx^mwmm 2omu<?) 
«2i ($-nn*mm) mm-h, zcokzom 
m.a^Bxit3 o o~8 o oxittnt tw famm. 
v 3 o wcmxhh t MitmtmmTP 1 mo® 
mm^mmM^<%*)+m$mtfx%<%& 

[ 0 0 5 7 ] , ¥gtt^*£i§BJI€S 1 «l#t 

H3±«nfflE*-ri»c: tT«iSJ^$-ffiT§-(i-^ 0 , 
fcj&OIfctPW £ £ b 1 S . 
[00 58] fcfc, *rt»<Dl2 1±fc|*jSflSl2 3£# 

mar* ±H(ommcDm2 1 

aw 2 3 eta*?**, ic, rt«W2 3± 
fc*awiw)«2 2i»jftr4*^(ct, mj4\ ±e<o 

zmitmrnz txmm 2 3ixzmmm 22m 

m-zzbtfx'*&. 

1 0 0 5 9 ] ace, ¥*nccs2 

*ifctc J: OtiiSfe^P 2 . WSfigP 2(4 

l&mz$mmwz¥$fflm2i:mmt&%t'<?) 

&*5, fe*<9tttafc5lfc:j6fcT, ft 

I^IWS ^^&MiHfc'Bj£¥&#€S2 *<c 

t x-m&mmnmm®mzm? zzbhx-* 
h. 

[0060] ^fc. *mimm2mzi?&ti$>%M%& 
ifiz^mnmizxjommixtxw 



I 0 0 6 1 ] t fc, jSQKff 1 <0»y»«R3.bfc¥* 

t&m2*B&?m<oijmkixi&. mwmth 

mmm^wmzmm^humm^x^xw m 
mm&3±.i,z*mmmmmzitii;mk lx& 
4&a<oijmzm^hzbtfX'Zz>. mux* s^tr-A 
mm. tsmumm, w^mm. ??z94*yv 
-mmmmmmm^x t * < , kx&dkjs 

3±iztmzit&mmmmzm^xi>&\ l \ sstr, r 

[0062] CIO J: -5 fc LTft«S 1 0 £f£$SU:£ 
{4, ^<D2r8cfcJ:i5*fttCE*fBRU -rfu^ms 

lOt, X^-^- s SrB 1 t^jrf J: 0 lcffl^±(f T , 
(*I^«fi?»E U &SW8£*I»«%2 0 

[ 0 0 6 3 3 WJL *»!8<o*fiii5rl6tl0Bttt:ov^R 
[ 0 0 64] Witf, ±E<0Wt«JIWCtJV^tt, «■! 

^4:<oft*«««*i«rt«o« 2 1 frt>m\-mM 2 
2izfrftxm>z j £&jjmt ix&MZbtomM&m 
wm-^m.mwt.mm2 
uzbwxmm^&z. bizx mmztm tmmit: 

vxm^zmmifmi.mzmfezti%\,\ 
[0065] m*.&. 2 i i iwwaowRo«o*«tc 3 p 

c i: t= «t 0 pi? lt t J: < , *mmm<v®$wm& 

SHPiWtti^*** S -frS ; t fc .1: 0 HK L T i i < . 

z>zbiz£*)wmixt>£\,\ 

[0066] Mftmzit, mtKs 04 izfrrf J: 5 (c, 

tst^w^f«4^p 3 <rfemzmmitwm& 
m-p 3<7)^m^t>K mfmnm2iii>s>wM<r>m 
2 2 wrnxmi ix^mfcx- txw 
[0067] w^tf, H5^-r<j;a^. 
is 2 m. mm 2 2 imm-z>*mmmtf 1 wm 

flww&^Nifwm** 1 aacoi!^^t*^p 1 <n 
Kxh 0 . i^fM 2 3 4 imiflcfm** 2 nmco 
mm&m-r- p 1 avp 3 -cft-j-c t i v \ 

[00 68] Stc, Witf. l36(3^-rj:d(c. ^Ni* 

ms 2 <7)S(*igpcoi 2 1 ft^mwwf 1 s« 



!(8) 002-352869 (P2002-352869A) 



emMftwrn+p i cDfrx-h o , mm 2 3 
th^mmtm* 1 wmmw^mwm-p 3 *>»*e 
h 0 . mmom 2 2 £m^a^f^j&qwMt# 
iwm^p 3 i 0 1 raos 

1 0 0 6 9 ] *fc , fliitf , 07 fcSH" J: 3 fc, 

2 co^rtajcoi 2 1 . fl&i 2 3 avs^coji 2 

2 £ *;h/flW»fc*S 1 WH^lMfcifiHNII 

m 2 1 fr$>m-Mcom 2 2 ^mxm^i x 0 ten 

C 0 0 7 0 ] jfifc, mm > H8fc*t i d fcu ^mwfc 

Hfig 2 ^©rt^i 2 1 ftsi?Ji 2 3 tittt&tm 
mfW2mmwim*mwm-p 1 1 p 3x-h 0, 

ftl*lSI5<0l 2 1 1 |*|gflJ12 3 (C*5WC , 

s^p 1 at/p 3<r)Hrmzmzmm*mmL=?p 3 
^ie-^s'j^-*%i*ia5o®2 1 ^p*}aui 2 
int-cfc 0 . «k?hapo*2 2 
■fbw^frm^p 3 «t 0 fc^&fcvj&agfcirf * 1 a 

[0071] mm. iMzvmmBmiz&^ztt. 3m 

KmmRvmmmLxmmm&Mzmmztiz, t<o 
x-m^\ mm. *femmmt. m9\,zm-%m 

m 1 4 CO J; 9 fc. 4JBJa±^«fr6*JSSitfc¥#ft« 

j*?-#*S 1 4 2 (4 . ftrtfflOJI 2 1 1 ft 

*KSP«0JS 22 1, ftrtiJOJl 2 1 fc MfimcOM 2 2t<7) 
13\£E&Ztllfi&M2 3RV24tfrt>m&.ZtlX^ 

4. -ei/c. ^mmm2^A^m^K 
?tuzmt>mm®m<mmm 2 1 a>£ft*i# 

[ 0 0 7 2 ] *fc, JJB<0HM»JBfc*JV^«. *mfa 

mmmzit<Dm®M®&mm&iimt tx: 
m % m m- & m^mmm- <m&i$mt 4 urn 
zm^&miiiz^^xmwLtztiK *mitz&^x, ¥ 
mm.mcomztmmmmmz>ijmi±mzm 

[0073] *mmmmmzb&M®.mmmm 

[ 0 0 7 4 ] ft-r. mzb<mmftm<mmx\$ 
Mmtt^<w%mwm&im.i l z-o\\xwm-h. 
[0075] mztnwmmcnm±mitwm 



wfcmzti?tiizmhmmmm±mx\imi 
m^^im^imth t „ &mzt cowman 
®*mx\iMfimificr>¥%imimm<7)M 2 1 a^ft 
mm 2 2 izmxmn^iti x 0 tztmtt . 

[0076] ■fLT, ftJMVDJR 2 2 fc*Jtt4iWfLa» 
^COWckmamKlil 0-1 0 0 0 nmt^lXo 

fcWWU ftHSWf 2 2fc^t4iffl7Lg#^>ft*€ 
tft^oi2 1 fcfcft4«?LS#tf<oft*ffifc<oiSH: 
#£L<te3-990nmk&4J:?£f»t4o 
{4, fWaJ«*2 2fctJtt*i»l?LS»*<VF%«iff* 
L < {4 1 0 - 5 0 0 n m t &4 X 3 V&ffith X ? Iz 

i. m&<nmizm&fflfiffitm<w^tmfim<r) 

M2 1 t&VtmMWWWWLlvmtlt* L<<4 
3-4 9 0 nmt« <t 0 iZMMtl X 0 lZ?&. 

[0077] mmom 2 2 {zmimn^^com^ 

t* { 10n mfrffiX'fo h t , ftfl-SB^JB 2 2 fc*J»t4* 

3^*4. -^s ft*l«<0«2Hcti(tSai7LS*^ft 
^lOOOnmJgxSt, ft^hSP<0« 2 1 Kfclt 

Jl^j&H-Sfc*^**. *Jt. ft$W)12 2Ki3 

{tSiNSfLs^oft^iitft^aj^a 2 2 tcfctt^wL 

3\ dOH^'9 9 0 n mSrjgx. 4 . Iffi+^tMiSfe 

10078] zix, ±&bmm&frt>. man 

1 2 2 £*5 It I) MRfiHMM)ft*tKi 1 0 - 5 0 0 n m 
•C'$>S^t*UD^L< 1 2-3 0 0nmT'S>4C:k 

*^{ci?*l,v\ ft^t-^i 2 2 {cfc (ti. mi® 
ftm<7)fokm t ft 1*1^/1 2 1 tfctt^iimf&fr^ft 

^fflk^M(i:3-5 0 0 nmT**Ci:3&«J: 00^ L< 
5-3 0 0 nm-C<b4ik*tSgfc:»iU\ 
[0079] B«aifiO#Jltfc{tl)iNS?LfS^^ft 

ftjWB<0«2 2K*Jft4 
OFLg^cT)^^ 10-5 0 0 nmT'*> 0 . ^O, 

m\-&cr>m 2 2 iztm &MfL&fti5<»¥*mk wtftun 

M2 l \,z&Vhffim.ftm<rW*}&k<r)mtf3~-A 9 0 
nmX'&ZZtfiW±U\ MzXO. *#iMWrt 

#4. -f-Lf. ;««^fc:t>. ftiWU^)ft2 2(3*Jlt4 

mui^m-^mi 1 2- 3 0 0 n m-c-* h c t # <t 

0»*U< 1 2~2 0 0nmT&*£i:#3!fc#*l, 
V\ 4?t. ft^^«2 2tJoftSaiB , L@^0¥%ffi 
kftrt9to«2 lfc*iJt4iNBFLffi**coTi&fli:^)ISti 
3-3 0 0 nmT'J>4 C ttfX. L< 5-2 0 0 n 
mX'b&Zt-hmzU&LW 
1 0 0 8 0 ] =$r*>\ iN»fWffi«#JB««fLg*^«ft 
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mm%m. < - 1 9 6*o izmixgmxm 
au m®m&z>wzn&miz£*)*comMLZ3<, 
»wc, mXt&mmtf*ni±ii$:w«izmMz ' 
&*mmzmi>mm*iwimm.*Tu>y h u 

£fflV\ Cranston-InklayS. Dollimore-Heal^. BJH£ 

mmm&zx 0 m& z t #-e# & . , *&ea 

a^fflv^T, m&<D*Mt:m®<7)imiiHlzEAi-Z,Zt 

t o 081] mz. mv>mmzm®-ti>nmz^ 
xwmtz, zcotmt. ^mwmnmvmtm 

?ialt*j#. zhzmmm£?&zbizx*)m 
comizmz&mmmikmffiKtmi (£ 
no ^^t§*st'j>9. mcommm*mmz 

z<Lx^<umx'hz>. 

[00 82] znxotcmimm-h-mbixte, 
x 'ommzte. mux. *mftm*ftmtznmt 
ixmmm^mmB&L-t&tztbmimim 

mwmi. zcoiL &Mz^xmz&Mmtiiimt: 
m^&m&iz. zyv-xit^-xhwz. mmizx 
mitRmmm^xm^i-zzb &x-z zm 
(mm. xv^wrm-ivmn^ism) zmn 
ix&z. ziizmmi / z£y)®£tzmitf$>z>. z 

mmmz zbizx*). ^mtm&nm r 1 
mmzmmh z t #t-# & . 
[0083] &tz. mrnimm-zimbLx. ± 
®<D*mmM<oftWimzm\^m£iz. mmizx 
math z t vx-z h wsofrb 0 izmmxnm£ 

XZ%\,m : M$:±.>£<7)ZyV-X\&^-A M:SSli 

uatxm., fmm uz&v^mmmfr h & -h 
mhhh, mmzit. mm. mjrvvj*. mt-t 

taixm. fmmmz*x'imm&Zit&ijmtfh 
i. mz. mwumm^mtLx. i^^m 
wmm^wmmm^h^z. m>TJMv%b'£ 
x <om&x'$ m&Tmfe&mutx . mm® 

[0 0 84] ±tz. ttxDmumfct&jTmt ix. * 
mm&mm itzim^ AtmmM^m^m-t 
zmz'tiz^ ^mmmn&mmm-mm^mft 
<r>H$mMmz£',xmi;-t&iimi>fcz>. z^m^ 
commmt lxu. mm. mm^mmx-mit 



®*mm-i$mMZitzm-mh. ttz. mm 

tmm^ft<n-mmm*x'W*-<t¥mz®MZ 

mwn-mzmms uz® m^x-xm^mzmM 

[0085] zcoxd^mmmm-iifmm^iz 
bizx<o. mm. mi ok*? xnz. mnw>m2 

1 bmni&m 22b ^-th^mmmm-h zt& 
x-%i. -t^b^s mi oiz7F't¥mtmM2<7)mft$t; 

2 1 Rx/m^con 2 2 « , t i> izmm&m p 2 
muz 1 mmmm*mw&i-T> 1 ^x-m^ti 
x^&v. mum 2 1 ^mim^m^n^p 1 m 
m&zti hmmft r 2 1 # $ p. mth&com 2 
2*cownm*mft%L : ?p lmizm^ti^mm^R 

2 2<n±% § X 0 t/hS < tnh X o izBf&ZtiX^h . 

<!<7)^{ct^ft««§2(i3«m±^mSr 

[0086] 

itfi. xftrntzfi^mmmizmmfeztiz^nx' 

[0087] ( mmm 1 ) OTcstfii: x<o.mi 
iz*itz%mm 1 0 1 mm&zG-r&ft'mzim 

t. ^^«IE$:ffiV^ia3^U^-feSii/iS 
±H«?fi2 0 1 mmcom^^h 5X20 mmO^^ 

-)w&mmm±vgimmzm itz . 

[0088] Jf-h^l/-^;, T i ZtWt^m 

{^vriva^Y) , ^r^-y^*, pHpgsaij 

WC. T i **tMmtOjD*4i-JIIK«^J(6ffS^ 

fciO, WlS* { 2 7nmOT i 0 2 ©-? (Ti-?— 
iilT, P 2 7 fc ^3 ) ^-t-^nn-f h'?f?g (OT. 

-7'mz&VZ%E^i#Z%cltzZtWHZ±§&v4 
mm 1 1 R«^]ii(=,fc 0 , 1 2 8 n m<0 

Ti0 2 S-? (Ti-fi— fe\ J3lTs P 1 28t^a ) ^ 
-g-Ono-f KjBJK (JiTF\ KH2tua ) . T 

1 2 nmCOT i 0,ft? (T^-Hf, W 
T» P 1 1 2fcv^o ) t#tf30-f KiSa (WT. no 

K«Bt3fcV^) . ¥%SS^198nmOTi0 2 
Si 1 (7i-f— fe\ OT. P198i:^a) 5:^tf3o 
-f K«a (WT. no>f HJg»4 ) tiWILfc. 
Cl<l^<!03n-f HJSiSl— 4fc*4fL*Ti 0 2 

Sibtz. 

1 0 0 8 9 ] mz s a o^f H»» 1 -4 O-eti-fixHW 
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li>Zblz£*) VTlZ^t^-Z b SriSIS Us. 
[0 0 903 -f 3D>( l««»l*ttJIIUCP2 
7<9*££tr<-*l> (P2 7<7)#^« ; 1 2ftl%, 

jar, ^-^Mfcv^a). 3^ Fjwiiatfaa-f 

K*«4 &m IX P 2 7 b P 1 9 8 b cWgMikZ P 2 
7 : PI 98 = 7 : 3iU^-Xb (OT, ^-Xh 

tTP27i:Pl 9 8k<9WfiJtSrP2 7 : PI 98 = 
1 : 1 b U^-X V (JilT . ^-X h 3 fc ) • 3 
n>f l*8ttlAtf:m>f K»S3£flyHl/tP2 7fcP 
1 1 2fc<7)S?*it£P2 7 : PI 1 2=3 : '7fcUy< 
-xb (UTF, ^-xh4fc^3) , an^fHJBHia 
tfnn-f h'^3 Sr^fflLT P 2 7 k P 1 1 2b<0ftM. 
Jt£P2 7 : PI 12 = 1 : lil^-Xh (fclT, 
^-Xh5i:^o) . an-f H»S|2*ttfflL-CP12 
8c7)&£#tr<-X h ( P 1 2 8^#^» ; 1 2M& 
%. VXT. ^-Xb6b^d ) » 3n^f H»»4*«ffl 
LT P 1 9 8W$t£#tr<.-X M P 1 9 8<D#W* ; 

i2«r*%, ^-xh7fcv^d) . £**i-m.p 
[009 1 3 -*, #9x*K4 (awwttxr^) 

Jb(C7-y*H-r$*lJtSnO l J(Ma3 7 0 

Onm) *J0jftU3imfil (WS ; 1 • 1mm) Sr 

[0 0 9 23 -?"LT, ^-XM£*rt»0*2 ltf># 
*(cjflv\ ^-xb2£rtg|5S2 3<7)®j£{;:fflv\ ^~ 
X h 3 *ft*M»<0«2 2<0JgjSJCfflV^. -f&fc^ C 
^Sn0 2 iti3i(:. Jti^-XM^ 1 ;- 

yiwu &vvc&*i$-£*:. 450 

°C<7)&ft<DijtX'3 04HSHSJSU:. Hfc,- ^-X h 2 
h 3 £fflivc,r<9X? U-yEPWfcSBSi; * 
tHOii'tikfciO, SnO,#iOt±fcHi 

mm.® 2 1 n®mm*mmmw$. i , mm& 
mttixwwmtmit:. 
[00933 zmfrmmvwMizmmTo 
xoizvxwMZitti. %f. mm&mtix)VT-*7 

A|g#: [cis-Di(thiocyanato)-N,N'-bis(2,2'-bipyridy 
1-4,4' dicarboxylic acid) -ruthenium (I I) ] £fflV\ .1 
tl<7)X.? J-)imW. (tt®te3?tf)*gU£; 3X1 O-'mo 

l/L) omit:. <w=. zco®Miz¥m#mmzm 
ml. 8ox:<7)Mmkf\r<7)i>bx*2omm)imit:. z 

MzX'O. 2NW«S2<Ort«fcii«fe*Sr«ar$* 
fc. «ftravoc£|flLL3-£*fctf>e. /U-f- 

OT-te hih U 1 5#«attfc«, 2 5 "Cleft 
[ 0 0 9 4 3 £*S, ic^ftlil^V^, gftffiO 



WW. ; 10cm!, ; 1 2/zm, ©Pi 

SPcOJg 2 1 C0^U¥ : 4aciti, |*!gBS2 3<0«Jf ; 4// 
m , 2 2 OlJf ; 4 u mX'fo 0 . ftrt«W)JB 

2 1 F*!£>fe^i»*fflg ; 1 . 50xi0-"mol/c 
m3 , ftp^S 2 1 rt^IM¥g#OJtl*ffimW 
^l;83mVg, pWRl 2 3 flOfeSg^Jg ; 
1. 1 3X 1 0-»mo l/cm^ P^Wf 2 3 flOgtffc 

; 6 2mVg> 
■ 2 2rt<Ofe3W»««; 1. 06xlO" 12 mol/ 

c m=> , 2 2 mmmmtiwi&mn 

t o o 9 5 3 zzx\ &mzmz&m®.m®mmT 
<r>2*?<7)umzm^xwMit:. l^^ntts 
w«g*ifeii]aT«**fcj:oiT-33t. -r&;b*>, must 

ft* tu§^s ; k mm 
%mM(owm&& ixmtwmmmm uzm 

fz. =5r*3, *%wiz&^xtt*mmmim&mm 
mztixms&ztix^ -mzbtzwimbix 
mzbvmmmmznitiitz. 
[00963 2^ft<7)&m.m®m<nm&jmimTe> 

mmmbmmm^mmm^mmt^^hzb 
x\ mzb n&mmm&mmmKtz , mtm- 
mmm^Tmbmmmmmtmcommitb ix 
TitRu bcojmitziRfr. jzizzjt-yf-mmzx 
#>&zbx\ mzbeommmmmfeuz. 
[00973 tlx* ±m<o 2ooass*s^iii«^ 

[00 98J =S-«tfeftSK«^^i:b« 

n-cmsixtv-ymi) Lxmzmmitz®<o* 
mb ixmb itztcomwb l, 

a (Quantachromettl^. r AUT0S0RBj ) Zft^X%%®. 

mmiz* o znumizffltm&mmmx. bjhs 

[00991 (njsgij 2 ) tmt*w&<om*&T<D£ 
otzbxft^tzzbiM-tes mmi bmmmizx 

0 0 1 Lfc3t«fi 1 0 ai/H 3 fcjj? Lfcfe^iMJSM 

*i^«?fi2 o b mcom&$tt&%nm.v&mm 
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[0100] -f^hh. HSfctf! l KfenTHKU:'*- 
X V 2 £ft!*lgB<0l 2 1 <©JgjafcfflV\ b 3 SrA 

$12 3<7)W3fflV\ h 7 £ft*|#OJl2 2<F> 

mmzm^tzztmm. mmmi tmrnmizz 
mmm i ±ta i fc^t^»flc«a 2 1 R«<z>awfc> 

[ 0 1 0 1 1 zwrntwrniz-o^x . %%m<?) 

Mfe; 1. Ocm 2 , ¥^*€ffi?>I¥3 ; 1 2jum, ft 
l*|g|to®2 ltf>Mf ; 4junu l*|gfHI 2 3 COJIJ? ; 4a* 
m s ft^hgPc7)Jl2 2£7)lJl; 4A/mT'&'K ftf*»l 
2 l rto&XfUtttiK ; 1 1 3X 1 0-» 2 mo 1/c 

Mmm2 1 rt<o«£a^i^^iH«w 

*OL\ 6 2mVg, P«ifMl2 3P«!«)€s*««fafK: 
1. 0 6X 1 0" 1! mo 1/cm 3 , ASM 2 3 flOiM: 
WN^JttMWWI ;6 2m»/g, ftftgpO 
*2 2rtWfe3RlR#«ft: 0. 36x1 0"' 2 mo 1/ 

c m 3 s ft^gp^i 2 2 ncomm^mw^mmco 

¥%fi;2 0mVgt^fc. 

[0102] (iM3 ) *mm&co$mmTn£ 
o iz ixn-ytzz t\mt. mm 1 t mnzmtzx 
mitzmitiyenmi oat/H3^t^fe^tMSM 
±mmm2 o t R«om*w^s*«s&^-e»i!« 

[0103] -rSrfcfc. liH 1 fctJV^IWLfc^- 
Xh4*ftp«ja«*2 1<^«fcfflV\ ^<-Xh 5 2:1*1 

8Mi 2 swemzmw 1 6 *ft*hsito«2 2<r> 
mtzm^tiz t ma. mmm 1 1 mmmizx o v 
mmm 1 ±t=a 1 fc*i-*aw«iffi2 1 R8«o»jaw> 

[o 1 04 3 zco^mtxmmz^^x, %$m<n 

BBS; 1 . 0cra2, ¥##mfii?)II$ ; 1 2^m, ft 
l*|gfltf)Jf 2 lcoSI? ; 4^m, |*jgB12 3«>«W; 4a< 
m s fiWOl2 2«l)f ; 4AimT'$>9, ftl*»Jf 
2 1 rtOfeSWHHBf* : 1 . 20X 1 0-i2 mo 1/c 

ms , ftf*igpc7)« 2 1 i*w®m*mtiwmm<w 

%<I; 66mVg, rtJra2 3rt<^Rig*ff£; 
0. 98X l 0" 12 mo 1/cmK l*JgffJf 2 3 |*jc7)IHt 
%^«tWJt^j5«^%€ ; 5 4m*/g, ftJMKO- 
l2 2rt<Ofe3R«if*K; 0. 4 2X1 0"' 12 mo 1/ 

c m 3 s mmm 2 2 nm.wn^mw^ikmm.^ 

Wfl: 2 3mVgt*^. 
[0105] ( HJifiW ) H»«llfc:*J ^-Ciii! Lfc 3 o 

?ft; 20000) fcttanU:X?!J- (WT, ^5'J-li: 
-;V5r»L^X5U- (£AT> x?y-3fc^o) * 



[0106] -euc, x7'j-i^-3-hmi 
Iffilxfc&ffiU saiS-frfc«tc45(rc-dft«Lftrt 

»*>Ji2 1 fcSMSLfc. ifcfc:. Z7>J-2*mm23 

mmzm^ztthiz^ A7v-3zmfrmv>®2 2 
mmzm^xmmm2 immtmozmizx 

0. (*F$Jf 2 3fcft?h^S2 2t£)gj£L*:. 

[0 107] HttWli:ra«<O#JiteJ:0, 9 

mmm 1 ±ch 1 2 t Rgonifto? 

%%ffimm : l.O cm', ¥##m&?>J¥$ ; 12a*iiu 
ftrtSBc7)l2 1C0SJI; 4/^m, flgBJf 2 3 OJfJf ; 4 
At m . ft^hgPc7)Jl 2 2 DAME ; 4 At mT* 0 » ft rt»tf> 
«21^)ft3Rfai*ft; 1. 15xiO-' ! mol/c 
m 3 , ft%m2 3<7)&M®.%®m; 1. 02xiO-' 2 m 
ol/cms, ft^hSPcOJl 2 2 ; 0 . 9 
5X1 0" 12 mo l/cm 3 . ft(*lgl5<Ol2 1 <9£Pt* ; 
5 1%, rtS?«2 3cO^*; 5 4%, ft»MK>J|2 2 
<02g»t* ; 6 0%tftofc. 

[0108] (mmm5) mmmuz&^xmmLtz? 

n-fh'Ml^a^ H»}R4*flefflL-CP2 7 : PI 9 
8 = 5 : 5 t lt:mttZ8&m%<7)# V Ztrf-Wy V 3 
-Jl (Ti^Fft ; 20000) £»L£*5L»- (W 

orrn-f h'^{c25^*%^Uxf-l^y^ij3-^2r 

[0109] -fLT. y-4 2r^'-3- 
«Sl±fclWiU» ^$Ht^(3450"CT«tftf*l 

<mmzm^htt^z, xyy-6*mm?>m22 
mmzm^xmft%com2i<7)B&Lk®m<7)mmz£ 

0 . 2 3 1 ft^gpcol 2 2 fc Wlfc. 

[0 1 1 0 3 *L/e, 1 H»«#J«(cJ: 0. » 

; 1.0cm*, ¥##:S«I^J¥$ ; 12A«m, 
ftrt^!2 1<7)JSH; 4Atm. rtgPl 2 3 COMW- ; 4 
A^m, mV®<r)®22<r>mW-\ 4umX'h*). ftrtflW) 
*2 1^)fe*i»«afJS: 1. 08X1 0-' 2 mo 1/c 
m3, |*|»i2 3W€*»«*«; 0. 88xi0" 1! m 
ol/cras, ft^0JB0&$ft*$K ; 0 . 7 2 x 
10- 12 mo 1/cm 3 , ft|*lg|5<OS2 KOffififi*: 5 6 
%, ^il2 3(7)^Pt$ ; 5 8%. ft*(#0«2 20S 

(H»M6 ) H*W4fcfcvvcM«u;*5y-i *a 
-3- h^-C»«® 1 ±fc»flf ««3-a7t»t:45 
OTCT«*UftP«ia5<0«2 1 SJBjRLfc. mz, X7'J 
-3 Srft^t-SCWl 2 2 cO^lCfflV^Tft^Ol 2 1 <7) 

w&tn®mw&z£ *)&>m<nm2 2mtiLLK.. 
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[ o 1 1 1 ] * ix. mm i tmnnmizx o , m 
mm® i xizm i o izm itztmiimm 2 1 fmnmia 

•c, ; 1.0cm 2 , mtmmmz ■, 8m 

in. mfou<nm2 lcomm-, 4um. m.^<nm22<r> 

MM ; 4 m mffc 0 , 2 1 c7)feS©^S ; 

1. 1 5X 1 0- 12 mo 1/c.m 2 , ^KSP^Jg 2 2 
*©*ffi«;0. 95xl0- 12 mol/cmn W 
iO* 2 1 (OSMt$ ; 5 1 %, f^MStOJI 2 2<^)SWl* ; 

[0112] (HJt#J7 ) lOtWStemvCWRLfcX 

mz, x9u- 6 2 2«w*fcfflv^r«rt 

gs^s 2 i co^&i: Rflto#juc j: 9 jutaaJi 22$: 

[o 1 1 3 ] *ix. mm 1 fcPWto^mtci 0 s i£ 

9!ti 1 ±KH8 te* Lfe^iWW* 2 1 H««flMfc> 

T> ; 1.0cm*. ^«s«SI<7)J?$ ; 8// 

m. ®?»Ji2 lOJIJf; 4,um, ft^SPOJi 2 2 O 

jbjs ; 4 /z mx-fo o . *rtaw>* 2 1 cr)mm.m®%. •. 

1. 0 8X1 0" 12 mo 1/cm'. Mfh^M^M^ 
*&K;0. 72xl0" 12 mo l/cm', ftn^JB 
2 1 fi02Bfc$ ; 5 6%. ftftffttff 2 2<Z>£B& ; 6 3 
%Xb->1t. 

[0114] (arnmi ) gmmuzte^xmiut'*. 
-xv i <7)&.*m^x immntt-fr 

{&%M0>Wk\ 1. 0cm2 > £g. ! 2jU m, ffft 
Ofe*«3»afffi; 1. 50X10- I2 mo l/cm', 1 
fl<Oi»¥##^JtSlffim<^%ffi ; 8 2 m 2 /g ) 

wmv&mmmmffinmzim Liz . 

^-XM^BJ«ffil±^EPffl, ttflL 
3IItt*9ig-f£fcfcJ:9frofc. 
[0115] ( Jt«W2 ) Hlfiaj 1 fcfflvtf^-* h 2 

C0®»; 1. 0cm 2 , ®Jf ; 1 2um. mftcO&M® 
13xiO- 12 mo l/cm', Irt^UMt 
tJ^ftc^ftflffiS W^ffi ; 6 2m 2 /g) £f£$!L 

fci!:J2W4i, mmmi tmmnmmzx *)%m®w 
x h 2 tosnmffi i x^comi mmt 3 0^ 0 

Off ofc. 

[0116] (ifc«W3 ) ¥##m«ic7)i!B££OT?>J: 

0 t LTffo^i kiawi" mm 1 1 Ra^ici 
[0117] -t^h-h, mm 1 {wfcv^rpsiL^- 

Xh7£ftfl95W«21<^j£tefflV\ ^-Xh3Srrt 
9W2 3^j$tfflv\ ^-*b2£fW#<9«2 2tf> 



mm l ±fcH l fc*1-2N»|cWB2 1 RWMf&n 

m*m&zmiiz. 

ffi® ; 1. 0 cm 2 . ^#^miicOJ¥$ ; 1 2^m, Jg 
F«)B2 KDMW-; 4/xm, ftffifl 2 3 OiMW- : 4/i 
m , £ft$<0jf 2 2 ; 4 ju mT'£> 0 , ^fiSPOl 
2 1 ; 0 . 36Xl0" 12 mo 1/c 

m' , mmm 2 1 rt^»fl3«^N^^^iaww¥ 

; 2 0 m 2 / g . fttm 2 3 ; 
1. 06Xl0" 12 mo 1/cm 3 , ftUM23fi<OWit 

wm*ni&mww*M-. 5 2m 2 /g, mmn 

Ji2 2|*J<Ofi*«3IHflS; 1. 13X10-' 2 mol/ 
c rr>3 . fi^hg|5c7)J12 2 rt<0lMklfWH»«c<0it«ii«<?5 
¥mm; 6 2m 2 /g-C^>o^. 
[0 119] (Jt«g094) HEil«4fcyBV^5»J-l 
tf)*£JBvvCH$fe094 ^nw^lSlcJ: OlocolO^ 
*^^Tl» i t i #*«ai (S3t®OffiS ; 1.0cm 2 , 
«®<0/?§ ; 12// m) fcfflRU:£i:J20Mi, ^MWl 

Mbit. =Srfc, cco^. X5'J-1(0^BJ«®1±^ 

3WWR*»fe=5rS*<Ofe«8»»ie : 1 . 1 5 x l 0" 12 
mol/cm'. SI®*; 5 1%tftifc. 
[0120] (lfcKM5) HJW5(:fflV^X7 U-4 

A>f>^4^iMI (g^fficOffia ; 1.0cm 2 , 
«ffi^J¥$ ; 12ju m ) &^$5! Lfe Z ttmt . %fit0l 1 

nufc. =5rfc, x9';-i^SHjm®i±^ 

zcr>*mwmtz^x . mwmnmim* 
mmm*t>%hm<r>&mm®®. ■, 1 . o 8 x 1 0- 12 

mo 1/cm 3 , SRR¥: 5 6%X'$>^1t. 

[0121] utmm mmm4 izm^tz? v - 1 
<^^m^xmmAtnmmmizi. oimmo*- 
frt>%z>¥mm& (%?mmm ■. 1.0cm 2 , 
nmmz 8 u m > * im iitz t jaw* . utt^i 1 

ilLfc. **J, Cico^, — l«3SHB«SlJb-^ 
<DWft. teji, Wi20^Oji-rc:i:HJ:Offo^. 

*fls^4>4*«^fe3B8»»* ; l • l 5xi 0" ' 2 
mo l/cm 3 , 5 l%X'S>^tt. 

[0122] amm) stnw5teiBv«iX9u-4 

j^^i^NWWtt (S3tE^ffl«; l.Ocm*, jm^fc 
; 8jMm) tfl«Lfcikia*Hi, 33t0ll 



3) )02-3 52869 ( P 2 0 0 2 - 3 5 2 8 6 9 A ) 



*U:. *9»J-4<0ifflHtWl±^ 
<0»ftu £Mk ^{i20^Oii-r-i:t3J: , 9ffo^. 

#*K*»6**«<ofe3B8»*« ; 1 • O8XIO-12 
mo 1/cmK SPf ^ ; 5 6%X'$>itl. 
[0123] [SattffttisSB] Wfi«pttlS»*ff=Srv\ 

jutM i -ssnw 7 , jtwj i -it mm 7 o&sjgjss 

rwXS-85-Hlj ) fcJJJV\ AM7-f;^- (A 
M-l. 5) SriiL^-fe/^^^r^^lOOmW/ 



vf z?-m^xmffi-WB.®mwfet. mum 

( I/mA cm-*) „ mfitmZ (Voc/V) , m 
mfiE(Isc/mA cm-*) , (&*S0^ (F.F. ) 

[0124] HSfeffl 1 ~H»J7 . JtlS0l 1 HtWJ 7 

mmm 1 fes**-. 

[0 125] 
■ [*!] 





i* 


Voc 


F.P. 


I at 0.6V 






/mA • cm" 1 


/V 




/mA • cm" 2 


/% 




14.7 


0.71 


0.69 


0.36 


7.20 




I 14.5 


0.72 


0.70 


0.30 


7.31 




14.8 


0.70 


0.68 


0.40 


7.04 




14.2 


0.71 


0.68 


0.34 


6.8b 




14.1 


0.72 


0.70 


0.28 


7.10 




13.5 


0.71 


0.72 


0.30 


6.91 


*J£fl7 


13.6 


0.72 


0.72 


0.27 


7.03 


JttSMl 


11.7 


0.67 


0.62 


0.56 


4.86 




12.8 


0.69 


0.62 


0.48 


5.48 


Jttt«3- 


12.8 


0.68 


0.63 


0.50 


5.48 


tMM4 


11.3 


0.67 


0.62 


0.57 


4.70 


warns 


11.7 


0.68 


0.64 


0.54 


5.10 


tarn s 


10.3 


0.69 


0.65 


0.49 


4.60 




10.8 


0.69 


0.66 


0.48 


4.85 



[ o 1 2 6 ] m i fc* vtzm%jpt>whfr%i ?iiz..m 
%ti?ti\,zftmh mm 1 -mm i <n 

[0127] 

[iai i mwmmmm-mjm$*tm 

im 2 ] m i Lfcisw i o o m#<nmmxm 
mxhh. 

[04 j 0 i tt^w&<r)^mmM^mm<n 

mBrnzTfrmmmmx-bi. 

[05 ] 0i £wifcft^<?>tm{mm<?)ftffiit&<?> 



mzmmmz^mmmmxh*.. 

[06 ] 0 1 izKUzm&n*mwm&c?>fti$mm<7) 

^zmmm^-tmmmmxhh . 

[07 ] 0 1 £*Lfc#«^¥#**f^rt#i^«o 

MKffi^JB*Stt«SBriiig|-C** . 

[08 ] 0 1 iz^Ltz%m<n>*mwmm<vftwm.<n 

[09 ] 0 1 izTjkLfzmmcomnmmmz^i-mtf 
wmmx'bi. 

[0io] 0 i iz*itzmM<7)¥mmm<Qft&m%. 
m.\,zm>rnm^-tmmwmx'h i . 

i-««n. 2-^aM«ffi. 3-mm9». 4- 

StiL 10, 11, 12, 13. 14-#*K. 2 0- 
<r>m. 6 3-rt9W. ioo-3K«aio<o*tJMi«, 

CE-*fflL E-«J»«. Fl. F2, F3, -g* 
BL F2 2-4H»WS20Kiii. L10-AW*, P 
l'-iWBfc^mWMH 1 , P2-tS®fe«, P3-MI 

R2 1. R2 2 

-mi (SB!) SHh S-x^— 



(Cl4))02-352869 (P2002-352869A) 
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[135] [me] 




[07] 



[08] 



6) )0 2- 
[010] 



352869 (P2002-352869A) 




02mm h-rz 

ami m&%mm*mmn 



(72) wm m m*. 

g»i«)<fm7ff^giar2Tei#ti!i ta\/ 

(72) 4>lb 

(72) fe» fljfif 

S»«^rfT|BgBr2TBl#«!! 

F?-A(#i#) 5F051 AA14 FA03 FA30 GA03 

5H032 AA06 AS16 CC11 CC16 EE02 
EE07 EE16 HH02 HH04 



